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Gregory DEE, James D. GUNTON and Kyoji KAWASAKI' Physics Department, Temple University, Philadelphia, Pa. 19122 * Physics Department, Kyushu University, Fukuoka 812 (Received October 4, 1980) We present a Langer, Bar-on, Miller type theory for early stage tricritical spinodal decomposition of a model with relaxational dynamics, based on an adiabatic elimination of the nonconserved order parameter. The structure factor for the conserved variable exhibits an interesting asymmetry with respect to the Quench position.
In this short note we present the results of a Langer, Bar-on, Miller (LBM) type theori i for the early stage tricritical spinodal decomposition for a model with relaxational dynamics. The Hamiltonian for this model is
where </J is the nonconserved order parameter, c the "secondary", conserved order parameter and .d is the field conjugate to c. This is a prQJ:otype model of several tricritical systems, including a metamagnet in which </J is the sublattice magnetization, c the magnetization and .d the magnetic field. A similar model for He 3 ·He' mixtures has recently been analyzed by Hohenberg and Nelson') in a mean field, Cahn·Hiliiard type theory of spinodal decomposition. Their analysis was mainly concerned with hydrodynamic effects and ignored nonlinear terms. We wish to treat these important nonlinear terms for a model with only relaxational dynamics, whose dynamics are described by the standard nonlinear Langevin equations
C=LcCT2.o8~ +sc.
We wish to describe the early dynamical evolution of this system when Quenched from a high temperature, disordered state A to an unstable state B, as shown in Fig. 1 separation of this unstable state B to its equilibrium coexistence of two phases is known as spinodal decomposition.
Our analysis is based on an adiabatic elimination of rjJ from (2) and (3) In the later time domain one sees the two peak structure which characterizes phase separation.
force for the unstable process in this domain of c. \Ve will use the ansatz of LBM for the two point distribution function p, ( u( r), u( ro) 
where u( r) is a fluctuating variable defined by u(r, tl=c(r, f)-co, where co is the initial conserved value of c. c( r, t) is defined as the average value of c in some small cellular region of dimension a which is proportional to the equilibrium correlation length. We will write the effective Hamiltonian as 
1{'(e) = ~( 17 c)'+ I(e).
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Vol. 65, No.1 where bl , b2 and i5 are time dependent paramo eters determined self·consistently in the analysis. With these approximations we then use a similar numerical procedure to that used by LBM to solve the resulting dynamical equations.
We now turn to a discussion of the reo suits. In Fig. 3 we show the distribution function PI (u) at two stages of its develop· ment. We have considered quenches at three values of c, given by CP, Co and CR as shown in Fig. 2( a) . In all cases we can see from Fig. 3 that phase separation is clearly occurring within the time domain considered. The structure factors for these three initial values of C are shown in Fig. 4 and exhibit all the characteristics of phase separation, i.e., a growing peak whose position km shifts to lower values of k. In addition, the tail of S(k, t) for k>km decreases with time. The function A( t) for each of these cases is shown in Fig. 5 ; for the cases c= CQ and C =c R, A ( t) is a decreasing function of time t, which means that the peak shifts to lower values of k and the tail for large k decreases. 
However, the peak position k m is determined by the second term in Eq. (S) for the region of time for which S( k, t) is small. As S( k, t) < t<SO it has a value of the order of 0.15. This unusual behavior is due to the behavior of the function AU). We cannot as yet attach any physical significance to this behavior as there are no experiments to which we can compare our preliminary data.
These preliminary results seem to warrant further analysis for this problem, with an ultimate goal of comparing our results with experiments.
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